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(54)Title: DIE-CASTING METHOD AND DIE^CASTINGS OBTAINED THEREBY 



(57) Abstract 

A die-casting method capable of solving 
problems such as air entrainment and misruns 
during injection into a die cavity so mat defect- 
free good castings can be efficiently produced, 
and castings obtained by such a die-casting 
method. The method comprises flowing molten 
metal into a casting sleeve (2) from a molten 
metal supply unit via a mouthpiece (7) and a 
molten metal supply opening (4) until the 
molten metal reaches a predetermined level and 
thereafter a plunger chip (5) rises in the casting 
sleeve (2) and stops in a position where its side 
blocks the molten metal supply opening (4). 
The molten metal thus flowed into the casting 
sleeve (2) is cooled by a cooling medium in a 
passage (2b) bored in the casting sleeve (2), 
and forms primary crystals, which are then time 
being electromagnetically stirred by a high- 
frequency coil (6) to be fluidized and soaked. 
At this moment, the temperature of the molten 
metal is detected by a sensor and, when the 
solidus rate is considered to have reached any 
desired value between 10 and 60 %, the 
plunger chip (5) is raised to pour the molten 
metal in a half-solidified state into a die cavity (1). 




Page 2 of 27 



(57)S#& ~ "'— — 

MIWt^Ci^JD^, HfetWl O-BOXOfiEIdDfClLfct. 



A L TJWl-T 

AM W=7 

AT a*-*n>r 

au t-^^yr 

az r^/Mi;^ 

B A Xz:7 • ^vl^Xx =f IT*- 

B B /W< K* 

BE «J\,*h- 

bf • 7r y 

BG ^/^yr 

B J -<7">- 

BR ^7*^ 

BY s<7A<—i/ 

CA #7^ 

CF fifc77^ 

CG =3^=f- 

CH x-f* 

CM 

CN <p@ 
CU 

cy 

CZ ^j. y 3 

DE K-fy 

DK 7 s ^-i? 

EE a^h^T 

ES X-<< 



FI 7^ K 

FR 77^ 
GA 
CB 

GD r/U-T-y 

GE £VWt?T 

GH #-7" 

CM #>fT 
GN 

GW • iff-tf 

GR *y*>-t 

hr 

hu /»#y- 

ID ^K+VT 

IE T^/UyVK 

I L ^^7^ 

IN ^VK 

IS T^*7> K 

it -oyr 
jp b* 

KE >r=T 
KG 

KP ttWI* 
KR 

KZ *?7*9> 

lc -fe>h/w>r 
LI ykf^?^: 



LK x y • * si 

lr y^yr S k 

ls uyh sl 

LT y YT—T SN 

LU /U^t^/U^ SZ 

LV TD 

MC TG 

MD *VUK?7 TJ 

MG TM 

MK I^,£^tB=-^7^r TR 

WfelS TT 

ml UA 

MN *>=*/U uS 

MR *-y*^r US 

MW ^7!7^T UZ 

MX VN 

NE — i/x.— /I' vu 

NL *7^f Z W 

NO y-/H)x- 

NZ s^-.j;-^)? 

PL Jtf-^K 

PT l£iVY%,v 

RO A^--*=T 

RU o*T 

sd x— y> 

SE. r> 

sg *»#a<-/u 



Xn>7*x = T 
war* 

*X-<*;**> 

h*7-^ 



WO9900203rhttp://wvw.qetthepatent.rarri^ 



Page 3 of 27 



WO 99/00203 PCT/JP98/02923 

mmm " 

jiff, h»a*fT"5*-&Ctt, «F&*2 'J -7ftZ&A£titz®®tf 



WO9900203 p ^://wv w. g etthepatent.^ 



Page 4 of 27 



WO 09/00203 PCT/JP98/02923 

2 

«wjis*y-f a* Mess a, <j 

K*fcy-f jj* hm&&tfftffl^-8-2 5 7 7 2 2 Bfljj? $ *IT<^S. 

:«W8-2 5 7 7 2 2-*a*R:J: »3flfl^3*lfcy-f Mett&U:', .ft 

tTx-f rtKllnE**U KB fcfcftfc-*-*. :^^¥8-2 5 7 7 

2K£i§1-£ 0 ftjrc!B8BlK:S5$*i*J:'-5K:, l§&<^7, y 2ftizx®&& 



WO9900203rhttp://wvv W .qetthepatent.co^ 



Page 5 of 27 



WO99/00203 PCT/JP98/02923 

3 

V£W)#m&. ¥®M®®tfffiZZ>1- *y hn^-fticj; otgt^<tO> #70 

myites zvfe&t Lxn*<Dm%&*>.tf'Mt£< u^xiizttztfm'pi, 
Mm i x <b -f t, 3? l it ^. 

Lri>U ±^L^4$ffi :! F8-2 5 7 7 2 2 & $B JC £ ft * 7. M§i§?J 

& C o l> T <b JE C ft © J; -5 £5fc#-t < # *3S^S> t- . 
ftBB¥8-2 5 7 7 2 2^*i:!S$nfc^*7 MttStfffi-eii, *8H£ 

hv \ t )\<%zmmixz>)-72tz®®zmi-t ie zotzb, *>)-zr2ftm 
t c«ta#;*?L©*±*!»iLi-<SefcB#*o, fiK*a*+»cff 



[http:// W w.qetthepatent.com/Loo i^ 



Page 6 of 27 



W ° 99/00203 PCT/JP98/02923 

4 

^^s^^*^ MSii&icfc^T, i§;i*7. «; -t^©^*-* «j -7flia5©g 

Stf**^ * 7 h»jfift»c*j^T» 77 ? 70»ittfcll£:£S2: o + 

n i n x & c tt tt f t l t # s a tt » t l t & g * * tr f- y a c a d e * « l t m ® 

£t*. «FKJiaE-e<0l*ia**fT"5<S*fc IT, S.StT©l§&*£fT-5«£lci± 

■*fc**?so^*7 M»fc^so:, 7 u -y+jga©^**** i ot/s 

ec*«CfI$n5ii:t«att5. 



yyO990 0203 [http://wvw.getthepatent.cortVLogin.dog/$foley/Fetch/WO9900203.cpc?fromCache=1part=maintoo 



Page 7 of 27 



WO 99/00203 PCT/JP98/02923 

5 

0 & IDA *• ttttfc* * i § £®S * ft±+ S w i: i« -C # S. 

(1) ay-?**'?* » ^«off»e*#k_L, *y-7*iE<Dft*P*efc/|» 

ft*PSK#l. 7iC/s~l OiC/sff)IlJ; < fc6*§£{ift*P£*T-?o. 
(3) a - )V V ? )l- is? )l t L> *««TS»IS®>JdJ»L, #8 

2.tz*%w<Dtr4 tiz hm&u'mti, »e»ns«F«B+©tt/f^**«tticc/ioog 

U T fc 4 S «fc -5 1= a L T ff b ft -5 ; 1 * ft ® £ t -5 . 

•» ft ^ ft <* (d m a 7s mam 1 cc/i oogUT t & s 9 fs-t s £ * t l t , 

*fc*5EW©y-f a* MtftCU iSj££7.'J --/fllSBagaiififc&BJ: DISS 
f*a ] ) -7rtK:Tft*PU Jiffi + aaft*«tMbLTfcO8#;**#mcc/100g 

UTfc^s^-jKtaL-cff&ii-sifctttafci-s.. 



wp9900203 [http:/Aww.getthepatent.conVLogm 



Page 8 of 27 



WO99/00203 PCT/JP98/02923 

6 

ft L T *) tt ifZlifito lcc/lOOgWT £ «k -5 C *S L T ff h ft <5 Z. b * ft ® 
7*9 5kl^¥S*S«L, »Si:a*4 



WO9900203 rhttp:/Aww.getthepatent.rem/Loqin.dog/$foley/Fe^ 



Page 9 of 27 



WO 99/00203 PCT/JP98/02923 

7 

121. * 

a. 

^statin i w\z7jk-f%M(Dmm<D v j hmmmwtDitwi&mzTfi-tsw 





1 


&m 


2 




4 




5 




6 




7 




8 




1 2 


X7>> 'J >^ 


1 5 


tnafll! t& ih Sff 


2 0 




2 2 




3 0 


mm 


3 1 





W O9900203 [h ttp://vi^ . g etthepatent^ 



Page 10 of 27 



WO 99/00203 PCT/JP98/02923 

8 

•ft m * mte-t z> tz a © « a <d mm 

«AtfA3 5 6, A 3 5 7£&T-&fttf, fcffittW.T 1 0 ICttiS* e>»ffl8 4 
#*C>> F9-f h#£±LT, «tttttf£ft+*. 

y — "/£ 3 — Jl/ K £ )l— •>-? )\sffii&b L s *U 
**:&flfc**Lfcl>J:-5K:ttftfflE«L, 'J -7* Cffitt $ ft 6# 

«*BDH^EE<SFft*«tt#*4c;*y h a «£--*■ a r fciij: »j, 

DB*»6it?i***ftCft« LT*f*4kl»ii^U — CD * I* «• B& ih * ^ l&I «c » < . 
ffi L @ * 1 © « ft * B S w t # t- # & . 

^c. y-ycetifi-*-.^ Hii*^ y - 7* rt 



WO9900203fhttp:/A^.qetthep atent.com/ Lp gin.dog/$foley/Fetch/WO9900203.c» 



Page 11 of 27 



WO 99/00203 PCT/JP98/02923 

9 

fc^tdglBk 120, JI3BU 141. £5BK *6B!C'tt**iBwy^ * 
SS1EU ^212, J&3B£i3^-C, «EtfHiy>r *a hgB©£S l ttBSffl 1 
7 2li&I! 1 ©&Da5 1 c irjt**«*+*«flli: L, 7;i/5**t»«ii-*rt 

■kit, ts»D4±.a*»e»*a*^ u--7 , 2o±at:^ifc«Fa*^u -7*2©^ 

3 6 7<Di&i%&Gtn\Z7)\'3.®m(Dl&m l §8Zm&i-tZ>o V7 7. 

7©8EttCtt£ilM7 a£+*gsci8:it<&i:#e, *©_kSBC#;*tfcl& 
□ 7b £'ttttTE'B s £SttU 7 ;U3*>#**8*#0Ti§tt# Si 

«^T-#Sck '-5 tMt5. 7;b^ii2 OW&Eli, iifirv*;*^-;* 7 ©M 
zumLtzbnt ixnwzti&w, * nufl-Kfca'aiDE^afciffcffl^.&i 

8 c it 7 )]/ $ m & <d m m*vsik £ n s „ 



W09900203fhttp://www.qettheoatent.ittn^^ 



Page 12 of 27 



WO 99/00203 PCT/JP98/02923 

. z-r %4 wiz&^x, &®mw££ im&&* 'j -72 izMi-z®m2 oom 
tezmtti-tz. v7*kf-*7^e>£&n4 ^st, j§WLtkmx'm&& 

7. 'J -7*2 C«EA-$-6„ ®?g;5*E/r£<Z)l^;i/CPj;iL£&, 7 7 > '» - -f -y 7' 
5 7, U -7*2 fl£±#U 7*7 ■v7 I 5lI^iD 4 £^l> 

<0 *D & £ d « El ^ L it ^ «D » « S C A * $ ft T f S tt £ ft § . 

w©b#, g 5 BNC^-tJ: •*)•;:, J&Sicu Ji7"7 >•» v7°5 -eBflSSht 

7jV3->*^^ii*'7^T97e-^7rti:ifet6: fcicj; -7 7*e- 
7. TftozEzmm ixmmtDTmzvi&L, w-txpsmamittmik-tzz: t 

**t?#So 7 b £J}ZX>'<ril<D& t g lZ&±ft%n 

itSr fcCJtfl, -?7*e-* 7«*»e.o^^flHfen 7 b > #7. ** i^fflflfcV 

iLB.t>'#7iE , i rt©E*«-*BEC»ofcft» 7 < U*. 
f*ii*;*V-7*2rtKitALfc»*l;L- 'J -7* 2 AC 8**1. 3 ft 

tz, Witxm&z-z y -7 2 nsft caffnft 3 -r ;u e tc <t Mn^io* e 
ft, *ft£«k9S»tti6tt<tL$aMfc+afcRiS , c» *itto«!iflA«»tt<fci-6. 

a-^u 0 , jSftcfeitsHffi*** 1 o~6 o%<D&m.<DmizMitzbnw 
znztz. m ewzmi- £ ^iz??>i; 5 i±a$itx*m®ikm 



WO9900203 rhtt p://wvw.getthepatent.corTVLoqin.dog/$fote 



Page 13 of 27 



WO 99/00203 PCT/JP98/02923 

11 

*%W<D94 iJT, hMSI^l^t*l!l©y 4 1) * hfiFifi^ftCk *) J I -• 
S <D A C 4 C H it & X m 7 HI {I jj* f M «9 £ » fi L fc * * 1© 5? IS « t it Uf W iZ 

ttM wte^co tf e> o # a*® '>1- s r t a* h o 

-fft;b^, (N/mm 2 ) K*SLfc»*HU:, <b <Dli 2 8 3 - 

2 8 6± 6~8N/M fl -C*9» -f CD tf 6 o # tt± 6 - 8 N/BUB 2 gg-Cfe -5 O Ctt L 
•C, &\£W.m<Dh<mt.2 8 3-2 8 8± 1 0- 1 l N/mm 2 -C*> 0 , *<D*.L>miZ± 
#frSlliftV^ ^•<7){fe J o#(i± l 0~ l lN/mn^Lil-f -5. £1i.#V (%) C 
*§ Lfc»-frC fc, &£«0l0fc<Dtt 1 7. 3-19. 3±3. 3-3. 7%"C 
feO, *©tf 6o#(i± 3. 3-3. 7%g£T'&.50£#LT, &tti20U4)*> 
OOti 1 4 . 8-15. 6 ±5. 2-7. 2 %T'$> 0 % ft t/<75tf £ o * it ± 5 . 2 
-7. 2%\zm-fZ>&it$tm<Db<DJ) i W<bfrlZ±Z\<^ IfrbZtDWUiZWIX 
\Z*(DiXb^Z<J)*.bmh&)£WLm(Db<F>ti i l 4. 8- 15. 6%lgf*^iO 
&Sti£f?!IW<b<Z)li 1 7. 3-19. Z%\Zh'Ml. W IS 01 <& 
<btf)0fttf$#*# < , *P*WO#*«WOt©O^*«l8tt* < ftff'"C*0, 51 

1 0 0 g (cc) C*Bi-Sfc, ■. ft*«ffllOfc©ttO. 5-0. 
9 (cc/g) t^t 1. Occ/gUTT-fe^cDiC^LT, ^itfafflOkOli 

1. 0-1. 8 (cc/g) X$>*), -t<X 1 . Occ/gWiiT'&S,, Lfcii^tff?) 

si 



WO990 0203 f http://w^.getthepatent.com^^ 1 part=maintoolbar=bottom1 



Page 14 of 27 



WO 99/00203 PCT/JP98/02923 

12 

mi 







Art** 






m.% 


**X4cc/100g 


93EN101 








283±8 


17.3±3.7 


0.8 


102 








286±6 


18.1 ±3. 3 


0.5 


103 




mi 


*») 


283±6 . 


17. 4±3. 4 


0.9 


104 






*»> 


283±7 


19. 3±3. 5 


0.6 








&L 


278±1 1 


14.8±6.5 


1.5 


502 




*0 




283±10 


15. 3±5. 2 


1.0 


501 


±a 


&L 




283±10 


15. 6±7. 2 


1.8 


502 






*•? 


283±1 1 


15. 3±5. 9 


1.1 



WO9900203 fhttp://www,getthepatent,g>n^Login,dog^ 



Page 15 of 27 



WO99/00203 

13 

tB 1- a to n «■ © tt <t l x t& i m a 7s m a s m i cc/ 1 oog w t £ & * <fc -5 \z t a l t n 

ftiPU flffl't<S*!Jfl«'ettftLT«c»}«*^*A<ttlcc/100gWTi:^-5«k -5 £ 

9. ^u-^rt»»oftMe*«i o°c/s e c*»i:fi?n4:i:*i*a 

k + *l«#C!)ttH|l6J«-»*©«HII83JlOfiJil^-CE«oy-f hlSS 



PCT/JP98/02923 



.[http://wvw.3etthepaten t.coftVLoqin.dog/$foley/Fetch/W099 

WO 99/00203 PCT/JP98/02923 



Page 16 of 27 



i 




1/9 



_5*£§§00203Jhtt^^ 



Page 17 of 27 



WO 99/00203 



PCT/JP98/02923 




2/9 



WO9900203 fhttp://wvw.ae tthepa^ 



Page 18 of 27 



"WO 99/00203 PCT/JP98/02923 




3/9 



WO99/00203 



PCT/JP98/02923 



$$4® 




4/9 



WO 99/00203 



PCT/JP98/02923 




5/9 



W09900203 fhttp:/AwAw.getthepatent.cofTVLogin.dog/$foley/Fetch/W09900203.cpc?fromCa Page 21 of 27 



WO99/00203 PCT/JP98/02923 



060 




6/9 




7/9 



Page 23 of 27 



WO 99/00203 PCT/JP98/02923 




8/9 



W O9900203 f http://v^^ 



Pa ge 24 of 27 




9/9 



WO99Q0203 fhttp:/A/vww.getthepatent.ra 



Page 25 of 27 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP98/02923 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 B22D17/00, 17/12, 17/30 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 B22D17/00-17/32, C22C1/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 ToroJcu Jitsuyo Shinan Koho 1994-1998 

KoJcai Jitsuyo Shinan Koho 1971-1998 Jitsuyo Shinan Toroku Koho 1996-1998 . 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 8-257722, A (Hitachi Metals, Ltd.), 

8 October, 1996 (08. 10. 96), 

Column 1, lines 2 to 20, 36 to 43 ; column 4, 

lines 35 to 39 

& EP, 733421, Al 

JP, 7-155927, A (Kobe Steel, Ltd.), 
20 June, 1995 (20. 06. 95), 

Column 1, lines 2 to 14 ; column 4, lines 14 to 25 
Fig. 1 (Family: none) 

JP, 9-85418, A (Honda Motor Co., Ltd.), 
31 March, 1997 (31. 03. 97), 
Column 6, line 49 to column 7, line 4 
(Family: none) 



1-9 



1-9 



6-9 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
" E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority dai m(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing dale or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
21 September, 1998 (21. 09. 98) 


Date of mailing of the international search report 

6 October, 1998 (06. 10. 98) 


Name and mailing address of the ISA/ 

1 Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No, 



Form PCT/ISA/210 (second sheet) (July 1992) 



WO99002 Q3 fhttp:/Art^.getthepatent,com^ p^ e 26 Qf 2? 



B6£ffl»## PCT/JP9 8/0 2 9 2 3 



a. %moRirz&m<D&m mtmv&m (ipo) 

Int. CI 4 B22D17/00, 17/12, 17/30 



«s«rfTofc*/MR»» imtmtHm (ipoj 



Int. C 1 • B22D1 7/0 0-1 7/32, C22C1/0 2 



B*ffl^ffl3R3e^* 19 2 6-1996? 

H*B4>BXffl*r£&tt[ 197l-1 998f 

H*B2ft£J9*r££tt 1 9 94-1 9 9 8^ 

0*B^ffl»f*Sft^a 1 9 9 6-1 9 98? 



JP, 8-2 5 7 7 2 2, A ( H A^R^tfc) , 
8. 1 0J1 . 1 9 9 6 (0 8. 1 0. 9 6) , 
gl«»2tf-»2 0tr, ^3 6tf-m43ff, ^4^03 5tr- 
f£39tf 

&EP, 733 4 2 1, Al 

JP, 7-155927, A (tt5^tt#FM?f) , 
2 0. 6J3. 1 9 9 5 (2 0. 0 6. 9 5) , 

*i«fK2tT r »i 4tf, ^4^mi4tf-^2 5tT, mi 

(77 5 11-41) 



1-9 



1-9 



3 c«<o«tntJ:tt^w*s"*uTi^. 



ttj BBWRBXtttfjfeHa^asnfcXit-c&or 
r&j H-^vh77$y-a 



BBWMEtjrrUSiB 



2 1. 0 9. 9 8 



BBRaE*H©*#&tf*T5fc 

H^BWWrt 8 (I SA/J P) 
SS#tlOO-89l5 
KJKS? ft ffl EtttfBHT g 4 # 3 * 



BmjHEtt«*>££0 



06.10.98 



« 0 ft » v \ ai _ . 



4K 



8 9 2 



0 3-3 58 1-1 1 0 1 Aft 3 4 3 6 



S^PCT/ISA/2 10 (»2"<-Sfl (1 9 9 2^7^) 



WO9900203 fhttp://vvww.a ettheDatent.com/Login.dog/$folev/Fetch/WO9900203.cpc?fromCach 



Page 27 of 27 



PCT/J P 9 8/0 2 9 2 3 



C (&*) . Mg-f3 k&lbbtlZIClSL 



jp, 9-854 18, a (*m&mxmm#,£ft) , 

31. p. 1 9 9 7 (3 1. 0 3. 9 7), 
S£6ffl3m4 9fr-m7fii3jUfT 



mm-tz . 



6-9 



«SPCT/ISA/2 10 (S?2-t-S>Oiffi#) (l 9 9 2^7/1) 



